S2. Pulse sequence for PDLF experiment
In the indirect time period t 1 of the PDLF experiment [3] , 1 H magnetization evolves in the presence of the local dipolar fields of rare 13 C. Application of the proton homonuclear decoupling sequence BLEW-48 scales the heteronuclear couplings d CH with a factor of k≈0.42 [4] . A pair of 180 o pulses is applied at t 1 /2 to refocus 1 H chemical shifts while retaining the 1 H- 13 C couplings. The proton magnetization is transferred to 13 C spins via CP and the carbon signal is detected under 1 H heteronuclear decoupling. Figure S2 . PDLF pulse sequence to record dipolar 13 C-1 H spectra.
S3. Signal assignment for the chain carbons
In the smectic A phase of C 14 mimNO 3 , the core carbons exhibit signal pattern similar to that analysed previously for analogous ILC sample C 12 mimBF 4 [5] . Hence, assignment was assumed the same. To unambiguously assign carbons in the chain, the dipolar INADEQUATE experiment was used. Conventional solution state INADEQUATE pulse sequence [1] was modified by (i) using ADRF CP for 13 C signal enhancement [6] and (ii) setting the excitation delay to generate double quantum coherences according to range of dipolar coupling to be measured [2] . Correlations between directly bound carbons were achieved by setting relatively short excitation delay of 0.42 ms. For all spin pairs, the resolved cross peaks were observed, thus enabling the signal assignment according to conventional algorithm [1] . A part of the INADEQUATE spectrum in the smectic A phase at 66 °C covering the signals of carbons from 2 to 12 is shown in figure S3 . Correlation peaks between neighbouring carbons (linked by solid lines in figure S3 ) present pairs of antiphase doublets. The observed splittings ∆ν are contributed by the C-C dipolar coupling and J-couplings (J≈35 Hz for the alkyl chain carbons) and are also depend on the resonance frequency difference ∆δ between involved spins. When ∆δ is small compared to the splitting ∆ν, the dipolar coupling is given by d CC =∆ν/3, while for the opposite case d CC = (∆ν-J)/2. For intermediate cases, numerical analysis was performed to fit the observed correlations peak patterns and calculate d CC . In the dipolar INADEQUATE spectrum a number of cross peaks between carbon-13 spins separated by two bonds were observed (figure S3). The corresponding experimental spectral patterns with frequency splitting ∆ν were numerically analysed with account for chemical shift difference ∆δ of two involved carbon spins (AB type spectra). For carbons separated by two bonds, literature values of the J-coupling are small, within 0-2 Hz range, and were neglected in the analysis [7] . The obtained dipolar couplings d CC are collected in table S1. Table S1 . 13 
